Inhibition of the cardiac angiogenic response to exogenous vascular endothelial growth factor.
The angiogenic effects of vascular endothelial growth factor (VEGF) are mediated by the stimulation of endothelial nitric oxide synthase (eNOS) and nitric oxide release. Nitric oxide availability is decreased in patients with coronary disease, a possible explanation for the humble results of VEGF in clinical trials. We sought to examine the effects of exogenous VEGF in a model of endothelial dysfunction. Miniswine fed either a regular (N = 6, group NORM) or hypercholesterolemic diet (N = 6, HICHOL) underwent ameroid placement on the circumflex artery. Three weeks later, baseline myocardial perfusion was assessed by microsphere injections, and all pigs were treated with VEGF. Four weeks later, microsphere injections were repeated and the hearts harvested. Endothelial-dependent coronary microvascular reactivity, and VEGF and eNOS expression were assessed. HICHOL pigs showed significant endothelial dysfunction in the ischemic territory. Post-treatment myocardial blood flow in the circumflex territory was significantly higher in the NORM compared to the HICHOL group. VEGF and eNOS levels were increased in the ischemic territory in the NORM group but decreased in the HICHOL group. The cardiac angiogenic response to VEGF was markedly inhibited in a hypercholesterolemia-induced porcine model of endothelial dysfunction. Coronary endothelial dysfunction could be an obstacle to the efficacy of clinical angiogenesis protocols and a putative therapeutic target.